Glutathione-S-transferase: role in buffalo (Bubalus bubalis) sperm capacitation and cryopreservation.
In this study, glutathione-S-transferase Mu3 (GST) has been reported to play an important role in sperm capacitation, acrosome reaction, and fertilization. The freshly ejaculated buffalo spermatozoa were in vitro capacitated using heparin (10 μg/mL) or cryopreserved in egg yolk citrate extender. Glutathione-S-transferase was identified and characterized in terms of their isozymic forms, tyrosine phosphorylation, and immunolocalization patterns in cryopreserved buffalo spermatozoa in comparison with freshly ejaculated and in vitro capacitated spermatozoa. Two-dimensional gel electrophoresis, immunoblot, immunocytochemistry, and enzyme activity analyses were done to characterize GST in this study. Five and eight isozymic forms of GST were detected in cryopreserved and capacitated spermatozoa, respectively. Differential tyrosine phosphorylation of these enzymes was observed in cryopreserved and capacitated spermatozoa. The tyrosine phosphorylation of this enzyme involved cAMP protein kinase-A dependent and extracellular signal-regulated kinase independent pathways during in vitro capacitation of the spermatozoa. Differential immunolocalization patterns of GST were observed in freshly ejaculated, capacitated, and cryopreserved spermatozoa. Glutathione-S-transferase Mu3 enzyme activity was found to be significantly (P < 0.05) different in freshly ejaculated, capacitated, and cryopreserved spermatozoa. Activity of GST was significantly (P < 0.05) increased with the progression of capacitation. The cryopreserved spermatozoa showed significantly (P < 0.05) greater enzyme activity compared with fresh spermatozoa and was equal to 2-hour capacitated spermatozoa. The cryopreserved spermatozoa showed significant (P < 0.05) loss of GST enzyme protein. Tyrosine phosphorylated GST showed significantly (P < 0.05) greater activity compared with their dephosphorylated forms. The information generated in this study can be used to understand the molecular mechanism of the effects of GST on capacitation. Regulation of GST during sperm cryopreservation could be a good target to improve fertility of cryopreserved spermatozoa for their use in assisted reproductive technologies.